China announced to adopt managed floating exchange rate regime with reference to a basket of currencies in July 2005, but did not unveil exact weight of each of component currencies in RMB basket. We attempt to find the latest evidence on how the RMB pegs to its currency basket. This research begins with a short review of the evolutionary history of the RMB exchange rate regime in different periods from 1949 to 2013. We then move forward to examine how the RMB pegs to its currency basket and estimate the weight of each of component currencies over the period from January 2007 to March 2013 by applying Frankel and Wei (1994)'s model. The results illustrate that the RMB did not perfectly peg to RMB basket as the PBoC announced during the period from January 2007 to March 2013. But we find the US dollar's weight has declined steadily since 2011, although it still is the most important reference currency to peg for the RMB. Interestingly, other currencies like Singapore dollar received increasing weight in RMB basket. It implies that RMB exchange rate regime is in the transitional period from single currency peg to currency basket peg.
Introduction
Exchange rate policy has become one of the key global economic issues when cooperation on protesting trade protectionism and stabilizing global economy among countries seriously weakened since Global Financial Crisis 2007 . During the period of financial crisis and in the aftermath, the US's monetary authority pumped liquidity to stimulate economic growth which is known as QE1, 2 and 3. The US dollar depreciated considerably against the major emerging economies' currencies. Some East Asian emerging countries struggled to avoid currency appreciation in order to keep export competitiveness advantage. International community deeply concerned the "Currency War" (Note 1) when some governments attempted to use exchange rate policy as a tool to keep export competitiveness and economic growth. More recently, Japan's easing monetary policy adopted by Abe administration evoked lively debate on the impact of one country's exchange rate policy on other countries (Note 2).
Among many arguments on exchange rate policy in the world, Chinese currency, renminbi (also called yuan, henceforth the RMB) and China's exchange rate policy are on the central stage. The RMB suffered increasing pressure economically and politically from the international community, especially from the United States. Since China announced to adopt new exchange rate regime which is shifting from pegging to the US dollar toward pegging to a basket of currencies in July 2005, and reconfirmed to reform the RMB exchange rate regime and enhance RMB exchange rate flexibility in June 2010, it seems that rest of world still doubted if China's authority has actually adopted this currency basket peg regime and to what extent China implemented it.
There is a large body of research on the RMB's currency basket (Frankel, 1993; Frankel & Wei, 1994 Shah et al., 2005; Eichengreen, 2006; Yamazaki, 2006) . Their results show that there are signs that RMB exchange rate regime is moving away from the US dollar peg, but not significantly. It is interesting to know what recent RMB exchange rate regime is, in particular, after June 2010 when the new policy was announced by People's Bank of China (the PBoC). In this study, we revisit China's exchange rate policy and currency basket of the RMB. To do that, firstly, we review the evolutionary history of RMB exchange rate regime from 1949 to 2012. We then move forward to analyze how the RMB pegs to its currency basket and estimate the weight of each of component currencies by applying Frankel and Wei (1994) 's model. To avoid repeating the works have been done by previous studies, we examine RMB basket in the period which has never been covered in previous studies. Also, we compare our results with the findings in previous studies in order to find recent changes of RMB exchange rate regime.
The reset paper is organized as follows. We briefly review the evolutionary history of RMB exchange rate regime from 1949 to 2013 and introduce the RMB's currency basket in section Two. Section Three presents the data and economic model we apply in the paper. Empirical results are analyzed in section Four. Section Five concludes the paper.
RMB Exchange Rate Regime and RMB Basket

Evolutionary History of RMB Exchange Rate Regime
Compared to other major currencies, the RMB's 64 years history is relatively short. But it has experienced significant adjustments due to economic and political reasons (see Figure 1) . It is widely accepted that the history of RMB exchange rate regime can be divided into four periods according to RMB exchange rate policies announced by the PBoC (Sun et al., 2008; Qin, 2010) . Table 1 shows the summary of various RMB exchange rate polices in four periods from 1949 to 2012. Since 2005, China moved into a managed floating exchange rate regime based on market supply and demand with reference to a basket of currencies, which was officially announced by the PBoC on July 21, 2005. In addition, the daily trading band of RMB exchange rate in inter-bank exchange market was set at ±0.3 per cent in bilateral exchange rate between the RMB and the US dollar, which was widened to ±0.5 per cent on May 21, 2007 and ±1.0 per cent on April 14, 2012. It was looked as a positive signal that China realized the importance of RMB exchange rate regime reform and would accelerate this process. Since then, the reform of the RMB exchange rate regime has been made significant progress and RMB exchange rate policy as a policy instrument started play more important role in China's economic development, in particular, China's foreign trade growth. Generally speaking, China has successfully managed RMB exchange rate policy which contributed to China's economic growth significantly. Especially, since 2005 when China changed single currency peg into a currency basket peg regime, China's exports and economic growth continued to grow without damaging China's international competitiveness. As an integral component of China's ongoing financial system reform, the goal of RMB exchange rate regime reform is achieving free floating exchange rate regime. Meanwhile, mounting external pressure on the RMB's value and deepening global financial system reform under G20 framework push China's authority to continue RMB exchange rate formation mechanism reform. How to smoothly push forward RMB exchange rate regime reform is still a challenging task for China's authority. Now China's RMB exchange rate regime is at the crossroad (Obstfeld, 2007) . www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 6, No. 2; 2014 In this research, given the drastic adjustment in RMB exchange rate regime since 2005, particularly in the aftermath of recent global financial crisis, we are interested in answering the following questions about RMB exchange rate regime: What is exchange rate regime China's authority is adopting actually now? Is it a real managed floating exchange rate regime with reference to a basket of currencies? If so, to what extent the RMB is pegging to its currency basket? To solve these questions, now we move forward to analyze the RMB's currency basket.
The RMB's Currency Basket
Since the PBoC officially announced to adopt managed floating exchange rate regime by pegging to a currency basket rather than pegging to the US dollar in July 2005, it has never officially revealed the information about composition of RMB basket and weight of each of component currencies. But Zhou Xiaochuan, the governor of PBoC, released a little information about the RMB's basket of currencies in 2005 (Note 4). According to Zhou, the selection principle of candidate currencies is referring to the weights of foreign exchanges which were frequently used in China's foreign trade settlement. Based on this principle, the main currencies in RMB basket are the US dollar, the euro, Japanese yen, and Korean won. Furthermore, Singaporean dollar, British pound sterling, Malaysian ringgit, Australian dollar, Canadian dollar, Russian ruble and Thai baht are also important reference currencies in RMB basket. But the weights of each component currency in RMB basket and frequency of weights adjustment remained unclear. Table 2 shows the component currencies which may be included in RMB basket according to Zhou (2005) . 
Date and Methodology
Data
Since similar studies about RMB basket have been done in previous studies (Frankel & Wei, 1994 Yamazaki, 2006) , in this research we examine RMB basket by covering the period which has not been tested in previous studies. The latest research on RMB basket using the same model we use in this research is done by Frankel and Wei (2007) . The period they cover is from July 2005 to August 2007 (Note 5). In this paper, by using the same model, we examine RMB basket covering the period from January 2007 to March 2013 to find the latest evidence on the RMB's currency basket pegging regime. It is notable that during the recent global financial crisis, the RMB appeared to be heavily pegged to the US dollar from mid-2008 to mid-2010. We can see from Figure 3) . By doing so, we could not only find changes of the RMB's currency basket pegging regime before and after financial crisis, but also test if the RMB pegged to the US dollar during the period of financial crisis. In addition, due to applying the same model, we can compare our results with Frankel and Wei (2007) What's more, since the PBoC reaffirmed that China would proceed to reform the RMB exchange rate regime and enhance the flexibility of RMB exchange rate in June 2010, it seemed that the RMB revaluation was accelerated.
Since then, the RMB has appreciated considerably in nominal and real term. As Figure 4 shows, daily percentage change of RMB exchange rate against the US dollar is about 0.1 per cent before the global financial crisis. During the period of financial crisis, RMB exchange rate remained almost unchanged. Since the third quarter of 2010, fluctuation of daily RMB exchange rate intensified. Its daily movement frequently reached about 0.2% after July 2010. Larger daily movement of RMB exchange rate against the US dollar since July 2010 implies that flexibility of RMB exchange rate regime was much higher than before. It clearly shows us that the RMB is no longer purely peg to the US dollar. (Frankel and Wei (1994) 's model) partly because SDR is a weighted IMF unit based on a currency basket of four major currencies in the world. Value change of each currency measured by major currencies reflects change of this currency compared to others. Therefore, SDR is the optimal numeraire to catch clues that to what extent that the RMB pegs to its currency basket. The IMF reports the daily exchange rate of all currencies against SDR.
Methodology
We employ the currency basket inference model developed by Frankel and Wei (1994) to examine the currency basket of the RMB. This is a well known model which was applied by Shah et al. (2005) Frankel and Wei (1994) 's model. We assume that the RMB pegs to its currency basket which constitutes eleven currencies more heavily than before, especially considering that the PBoC reaffirmed to proceed to reform the RMB exchange rate regime and enhance the RMB exchange rate flexibility in June 2010. Recent considerable appreciation of the RMB in nominal and real term suggests that the RMB is moving away from single currency peg (the US dollar), although it remained unclear if it actually pegs to a currency basket. Because we cannot ensure that the RMB is fully pegging to a currency basket, constant c is included to allow the possibility of RMB not perfectly pegging to its currency basket. Also c could measure the trend of RMB exchange rate. Therefore, we have
where X denotes the currencies which are eleven possible component currencies in RMB basket declared by the PBoC, w represents weight of each currency, j is each of currency and c is constant. If one currency purely pegs to another currency, weight (w) of this reference currency should be one. If one currency perfectly pegs to a currency basket, the weights of these component currencies in its currency basket should be significant and positive. To estimate the RMB's currency basket, we assume that all eleven component currencies are included in the RMB basket.
Result Analysis
The currency weight inference model which regress the changes in the log value of RMB against the changes in the log value of eleven component currencies in RMB basket is simple and neat. The reason of choosing the change rather than the level is non-stationary data concern (Frankel and Wei, 1994) . Exchange rate data is very typical time series data. It was proved that some time series data is non-stationary. So we cannot simply make a regression on two or more time series data without testing if unit root [I (1)] exists (Engel & Granger, 1987) . Table  3 shows the first difference of log value of each variable is stationary. The results are reported in Table 4 . We can see that weights of the US dollar, Japanese yen, Singaporean dollar and Russian ruble are statistically significant and positive for the whole sample. The US dollar receives the largest weight which is 86.1 per cent in RMB basket. Surprisingly, weight of Japanese yen (1.5%) is less than this of Singaporean dollar (5.7%), although the yen was classified into the first tier currency in RMB basket. We also notice that adjusted R-squared for the whole sample is relatively high (0.937) which implies that a tight peg of the RMB to its basket. In period 1 which is the period before financial crisis, more currencies in RMB basket received weights: the US dollar (83.3%), the euro (6.3%), Japanese yen (6.7%), Korean won (5.1%), Australian dollar (3.7%) and Russian ruble (1.3%). It suggests that the RMB pegged to its currency basket with a certain degree during this period. However, in period 2 which covers the period of financial crisis, the US dollar's weight increased sharply to 90 per cent from 83.3 per cent in previous period. Other three currencies (Japanese yen, Singaporean dollar and Thai baht) have positive and statistically significant weights, but very little. Adjusted R-squared in period 2 is 0.98 which is very high. It indicates that the RMB exchange rate regime in financial crisis period is pegging the US dollar regime. It is consistent with the phenomenon that RMB exchange rate against the US dollar remained unchanged during the period of crisis (see Figure 4 ). Since July 2010 (in the period 3) when the PBoC reaffirmed to reform the RMB exchange rate regime, the US dollar's weight dropped to 80.2 per cent. Weights of Singaporean dollar and Russian ruble are 5.2 and 1.9 per cent, respectively. We then compare our results with the findings of Frankel and Wei (2007) in which they covered the different period from ours (see Table 5 ). Not surprisingly, the US dollar's weigh remained the largest in the RMB's currency basket in all periods. But its importance is fading. Compared to 90.4 per cent during period July 2005 to August 2007 in Frankel and Wei (2007) , the weight was assigned to the US dollar was around 80 percent in period
International Journal of Economics and Finance Vol. 6, No. 2; 2014 1 and 3. But it increased to 90.1 per cent during the financial crisis period (period 2 in our research). Notably, in our results, more currencies received weights in RMB basket in each of periods than the results in Frankel and Wei (2007) , such Singaporean dollar in period 2 and 3, Russian ruble in period 1 and 3 as well as the euro, Japanese yen and Korean won in period 1. It indicates that extent of the RMB pegging to its currency basket is increasingly higher than before. Also, it seems that the PBoC adjusted the weights of component currencies in RMB basket with accordance to external economic environment and possible political pressure. Since the PBoC reaffirmed that China would proceed to reform the RMB exchange rate regime and enhance the flexibility of RMB exchange rate on June 19, 2010, it is interesting to find out how the RMB pegged to its currency basket after this policy was announced. Therefore, we divide period 3 (from July 1, 2010 to March 31, 2013) into six sub-periods to find the latest information on the RMB's currency basket pegging regime. Table 6 reports that the US dollar accounted for the largest weight in RMB basket in each sub-period. Singaporean dollar, Japanese yen, the euro and Russian ruble also received weights in some sub-periods, although their weights were much less than the US dollar's weight. We also observe that the weight of US dollar clearly showed a downward trend since 2011. Its weight declined from 87.9 per cent in the first half year of 2011 (sub-period 2) to 73.2 per cent in the first three months of 2013 (sub-period 6). This finding reconfirms that the RMB is no longer tightly peg to the US dollar. It is shifting to a currency basket pegging regime, although other component currencies' weights were adjusted frequently. More interestingly, we find that Singaporean dollar's weight in RMB basket was 13.2 per cent in sub-period 5 and 21.2 per cent in sub-period 6. Singapore's exchange rate regime (Band-Basket-Crawl), which is a typical managed floating regime by referring to a currency basket of its major trading partners and competitors, is similar to China's announced exchange rate regime. It may tell us that Singaporean dollar is playing more important role in RMB basket. By referring to Singaporean dollar, the RMB could indirectly peg to other regional currencies in addition to the major international currencies. In addition, adjusted R-squared increased from 90.9 in sub-period 1 to 97.7 in sub-period 6, although it dropped slightly to 89.2 in sub-period 4. It means that our data is highly fit to this model. In other words, the RMB exchange rate regime is relatively tight currency basket pegging regime. Table 6b . 
Conclusions
Since China's authority initiated RMB exchange rate regime reform in 1994, the RMB had been consistently pegged to the US dollar at the rate of 8.28 yuan per unit of the US dollar until 2005 for about ten years. This US dollar pegging exchange rate regime played an important and positive role for China's economic growth during this specific period. But such purely US dollar pegging regime seriously distorted RMB nominal exchange rate from its real exchange rate and accumulated huge trade surplus in China's current account. Therefore, as an integral component of China's financial system reform, a managed floating exchange rate regime with reference to a basket of currencies was adopted by the PBoC since July 2005.
However, de facto exchange rate policy is often different from de jure policy announced by monetary authority. Previous studies find very limited evidence that the RMB is perfectly pegging to its currency basket. Our findings reconfirm it. But our results also prove that the RMB is shifting from the US dollar peg to a currency basket peg regime except for the period of financial crisis. Weight of the US dollar is still the largest in the RMB's currency basket, but its importance decreased steadily. Weights of some currencies in RMB basket are increasing gradually, but not very significantly. Surprisingly, two major currencies: the euro and Japanese yen were not allocated large weights in RMB basket. In contrast, Singaporean dollar received increasing weight in some periods.
China's RMB exchange rate regime is in transitional period from single currency pegging to currency basket pegging. In the long run, China should adopt more flexible exchange rate regime in order to establish a table and resilient financial system. Compared to the single currency pegging regime and free floating exchange rate regime, currency basket pegging regime probably is the optimal exchange rate regime for China to adopt as a transitional measure. It seems that the PBoC doesn't have an explicit and long-term approach in how to allocate weight to each www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 6, No. 2; 2014 of component currencies and adjust the composition of RMB basket so far. So we could not label current RMB exchange rate regime as a currency basket pegging regime. But it is moving toward this direction.
